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MIE 200F — Test No. 1 
September 21/98 


A torpedo is launched horizontally in the ocean with an initial speed v =40 m/s. 
Water resistance causes it to slow down with an acceleration equal to —0.02v (SI 


units). How fast will the torpedo be going after it has traveled 300 meters? 


Useful formulas that you probably know anyway: y dv =a dx Y=v+2205 
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MIE 200F - Quiz number 3 - October 5/98 
quiz duration = 20 minutes 


A block of mass 8 kg is sliding down a slope that is inclined at an angle 0. Find the maximum value of 9 for 
which the block will slow down, and eventually stop. 


g=9.81 m/s? 


mass = 8 kg 


— . D 
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MIE 200F - Quiz number 7 - November 16/98 
quiz duration = 20 minutes 
The 10-kg double wheel has a radius of gyration of 0.5 meters with respect to its centre of mass, 
The outer radius is 2 meters, and the inner radius is 0.6 meters. A force P — 50 pew ons i is applied as shown. What is 


frictional force. in x-y coordinates, between the wheel and the ground, when à = 4s"? Assume the wheel rolls without 
slipping. 


Y y 8=9.81 m/s? 


Testy = si" = (loos) = ferie] 


7] 5 ə a; (O. e£) +2 E 2-54 
(+ Z Moda fs ewr Ado 
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P -= = 2.0c le F 
Combine OL (2 => F= FAI 
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MIE 200F — Test No. 9 — November 30, 1998 
Test Duration — 20 minutes 


(a) What is the natural frequency ©, of the system if the damper C=0? 
(b) What damper value C is required to reduce the vibration frequency by about 2%? 


The equation: + 26@,i+ 02X 20 has the solution: 


4 t tilj, l Í l 
x(t) = C,sin(@yt + 6) exp(-Ca,t) , : 2 / 
where C, and @ are unknown constants, i 2.0 Nim 
and the damped frequency o, = @,y1-¢7 thun yr bo N im 
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~ MIE 200F - Quiz number 3b - October 5/99 
quiz duration = 25 minutes 


A turntable consists of a disk of radius 18 cm, oriented in the horizontal plane, turning about a vertical 
axis. It starts to rotate from rest at time = 0, accelerating in a counterclockwise direction with an 
angular acceleration equal to œ = 0.3 s?. A coin of mass 10 grams is lying on the surface of the disk, 
adjacent to the rim. 

(a) What is the magnitude of the total acceleration of the coin at t= 2 seconds? 


(b) How much work is done on the coin by the disk in the first 2 seconds? 


(a) e = 0.5 s” | " zə â | 
o: e dt is yt m” i » Vertical 
r= ai? 5 č = P =0 

t VAN = 
a (Pane to ip(^6) 0.065 
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MIE 200F - Quiz number 5b — October 18, 2000 
quiz duration = 20 minutes 


(Based on homework problem 3/232) 
The two spheres of equal mass m = 2 kg are able to slide with zero friction along the horizontal rotating rod. The 
are initially latched in position a distance r = 3 meters from the rotating axis., with the assembly rotating freely 
with an angular velocity œ= 10 revolutions per second. Neglect the small mass of the rod and shaft. 
(a) Find the initial angular momentum of the system with respect to the central axis. 
(b) Find the initial linear momentum of the system with respect to the ground. 

3 (c) Find the angular momentum of sphere "P" with respect to sphere “Q”. 

3 (d) At time t = 0, the latching mechanism releases the two masses, allowing them to slide out towards the ends o 

the rods. Find the speed of each of the two masses, just before they crash into the two ends of the rod 
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MIE 200F - Quiz number 7a - November 21/00 
quiz duration = 25 minutes 


A rope is tied between a 20-kg block and a thin rod of mass 10 kg and length 3 meters. The center of the wheel and the 
point ”A” are both pinned to the ceiling. The 20-kg block is released from rest at the position shown. 
(a) What is the moment of inertia of the rod about the point “A”? 
(b) What will be the angular acceleration of the rod immediately 
following the release of the 20-kg block? 
/ 


T2=T1+Ui2 
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MIE 200F - Quiz number 4b — October 11, 2001 
quiz duration = 25 minutes 


The small slider of mass 15 kg moves from “B” to “C” along a frictionless rod. A constant force P = 80 
Newtons is being applied to the rope in the direction shown. The spring has a relaxed length of 100 mm, and a 
stiffness of k = 200 N/m. : 

(a) Find the work done by the spring on the slider as the slider moves from “B” to “C”. 

(b) Find the work done by the rope on the slider as the slider moves from “B” to o. 

(c) Find the work done by gravity on the slider as the slider moves from “B” to “C”. 


T> = Tı +U12 Fypring = -kx A 
g=9.81 m/s” 1 Ugravity = -mgAh 
Uspring =k (xi xv). T= mv 

CD* o.uw 1 

Ac= B0=0.2m p 
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| Uu = (12109, = /b Joules 
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MIE 200F - Quiz number 8b - November 29/01 
quiz duration = 25 minutes 


A block is supported by the system of dampers and springs as shown, Assume that the mass can move only in the vertical 
direction, with no rotation. Values of all dampers and springs are given in SI units. 

(a) For what values of the damper “C” will the system be underdamped? 

(b) What value of damper “C” is required to reduce the magnitude of the oscillations by a factor of 10 within 30 seconds? 


g=9.81 m/s? y The equation k+ 260, X+ ay x = O, has the solution 


Rea x(t) = C1 cos (t t) exp(Lo, t) + Ca sin (Gu t) exp(-ğon t) 
= Cs sin (diz t 9) exp(-Ca t) 
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MIE 200F - Quiz number 2b — September 26, 2002 
quiz duration = 20 minutes 


Block A has mass 10 kg, and block B has mass 20 kg. Both are suspended from the ceiling by a rope and pulleys 
as shown. The rope and pulleys have zero mass. At time t=0, the vel: ocity of B is 141 m/s. 
- ə 


Find the tension in the rope at time t= 0. F-ma x.” Xə vet + |^ ast” 


g-9.81 m/s! 4 


IS: 
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MIE 200F - Quiz number 3b — October 3, 2002 
quiz duration = 20 minutes 


A force P is applied to the stationary block of mass 10 kg as shown. Coefficients of friction are p s = 0.65, 
and py, 0.45. The force P is then slowly increased until the block moves. 


3 (a) Draw a free-body diagram of the block 
"7 (b) At what value of P will the block start to move? (Assume that the block does not rotate.) 
A à 


e, A a 2p. 5 2 
a=vé,+vOé6, = vé, v/pés T2=T1tU 2 Usravity = -mgAh g=9.81 m/s 4 
EN DN LR — 2 22 a be ao. — — 
y =ré,+r0fé9 a=(r-1r0%)6,+(18+2r0)6s P-F.v 

e Static friction € 4 s Fy y 
g—- 9.81 m/s 4 30? Kinetic friction = jl x FN | 
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MIE100S: Dynamics winter 2013: Quiz A 
quiz duration — 25 minutes 


At time £ — 0, a particle is moving counterclockwise in a circle of radius 6 meters around the origin, and slowing down at a 
rate of 0.35 m/s”. At time t = 0, the particle is located at (r, 0) = (6 meters, 2 radians), and has a speed of 5 m/s. 


4 (a) At time ¢= 0, express the velocity in the given x-y rectangular coordinate system. 
3 (b) At time £= 0, determine 6 in S.I. units. y 
3 (c) At time £ = 0, determine 6 in S.I. units. 
10 SN 
x 
Possibly useful equation: 
x= Xo + vət + aot? V= Vv + aet adx = v dv B= TÜL +r0g 
d 00, +v00, = 08, - v?/pü, a= (+-r02)ú,+ (rË + 2+0)% 


(a ds racó = m... 
Vy = 5 ces (mae To”) 


m IN wm NY 
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MIE100S: Dynamics winter 2013: Quiz B 
quiz duration — 25 minutes 


A particle is moving in a circle, and its speed is increasing at a constant rate of 4 m/s”. At time 1 = 0, the particle is located 
at (x,y) = (3,-2) meters, and has velocity of —51 m/s. Use the coordinate system shown. NOTE: the center of the 
circular path is not located at the origin. 


y 
(a) At time £ = 0, what values of r and 0 describe the position of the particle? 
(b) What will be the tangential comonent of the acceleration at time f= 2 seconds? 
(c) If the magnitude of the total acceleration is 6 m/s? at time 1 =0, find the radius of its circular path. 
(d) Determine the x-y coordinates of the center of the circular path. $ 
Possibly useful equation: 0 a 
v = V + ast adx=vdv B= rü, +r6% 
a= Vi, kü, = VA, T v?/pü, d  (£ — rå?) u, + (rd + 276) 
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MIE100S: Dynamics winter 2013: Quiz C 
quiz duration — 25 minutes 


A woman is walking in a spiral path as shown in the diagram. The magnitude of her velocity (her speed) is constant and 
equal to 2 m/s. The radial distance between her and the center of the spiral is increasing at a constant rate of 1.1 m/s. At 
the position shown in the diagram, she is 5 meters from the center of the spiral, at the location (x,y) = (5,0) meters. 


2 (a) At the position shown, find 7 and F. NN 
3 (b) At the position shown, find the velocity expressed in the r-0 (polar) coordinate system. 
3 (c) At the position shown, find 6. 
2 (d) At the position shown, find 6. 
10 Possibly useful equation: $ 
V= v, + ast adx = v dv B= +0, +r00 
dz v0,/+v00, = 98, +v?/p0, a= (i -rö?) üz + (rË + 279)02 
sw) 
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z - (ia Xoss/s = 0.0155 
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MIE 1005 Quiz 1a Jan 12, 2015 


First name and Last name printed correctly as seen on ROSI (1 mark) 
Legibility and neatness (1 mark) 


: 175m m 
Given: a = — — and vy = 30 
v? s s 
dv _ 
wt 
dv 175 
dt vz 


[vw = [vs dt 


1 
ge =175t+C 


Can determine constant from initial conditions: 
m 
Vo = v(t = 0) = 30— 
s 


Pluging into equation above: 
3 (30)? = 175(0) + C 
C = 9000 


and therefore vis given by: v = V525t + 27000 
v? 9000 


and t is given by:t — 525 175 


a) v(t = 4) = 1/525(4) + 27000 = 30.76 m/s 


b) t(v = 50) = 2% -%% — 186.67 s 


4 marks 


4 marks 


First name and Last name printed correctly as seen on ROSI (1 mark) 
Legibility and neatness (1 mark) 
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Therefore, the total velocity when t = Os is exactly aligned with the negative x-axis. Measuring 
the angular position of velocity from the positive x-axis gives, 


=-nrad 
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MIE 1008 - Quiz number 1c: Jan 14, 2015 


Solution 


a 
! First derive the velocity equations: 
x = sin(3t) 
t = 3 cos(3t) 
y 49 
y = 12074 
= 36 sin?(3t) cos(3t) 


= 18sin(3t) sin(6t) “using — sin(2u) = 2sin(u) cos(u) 


Find the velocities at t = 4s and combine them: 


(4) = 3cos(3 x 4) 
— 2.53 

y(4) = 36sin?(3 s 4) cos(3 * 4) 
— 8.75 


" T(AY + Ay? 
manası (O) Vi rg) 
= 9.11 — final answer 


b) 
First derive the x acceleration equation: 


ï = —9sin(3t) 


Find the x acceleration at t = 7s: 


ï = —9sin(3* ?) 
= —7.53 — final answer 


2.93** 


152" 


3.31% 


—3.23” 


First name and Last name printed correctly as seen on ROSI (1 mark) 
Legibility and neatness (1 mark) 


Quiz number ld : dam 15 , 2015 

Solución : 

ot t=0 —r (xy) = (-3, 3) 
(% 4) “a... 
(% py) = (25 3) 

a) act t=o0 — An = 7 

| TE is the component of a 


perpendicular to He path - 
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pa] = Van + Ay” = y 4+ 7? = 3.4 "/¿> 


=> las |= (3-61) Sen ( O s. (-s6.37")) = (3-41) Sə (93.13) 
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ez tan 
— 8 = 1.929 radians 
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= 12-5 m 


r= (27^ = rz y 134 12-57 = 21.91 m | 3 marks 
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MIE 100S - Quiz number 2a — January 26, 2015: 25 mi 


At time t = 0, a cannon ball is launched from the origin with an initial s 
ground. Ignore the effects of air resistance and the rotation of the earth. 


(a) At time t = 0, determine the acceleration in normal-tangential coordinates. 
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MIE 1008 - Quiz number 2b — morning of January 28, 2015: 25 minutes 


A particle is moving in a circle of radius 6 meters around the origin, and speeding up at a rate of 4 m/s”. At time t = 0, 


the particle is located at (r, 0) = (6 meters, 2 radians), and has a speed of 5 m/s. 


(a) At time t= 0, find 6 and the x-component of the velocity. 


(b) At time t = 3 seconds, determine d in r-0 coordinates. 
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Question 1 


The CN tower has an elevator that travels 346 m from the ground 
to the observation deck. The elevator starts from rest and reaches 
a maximum velocity of 22 km/hr and then decelerates to rest when 


it reaches the observation deck.! 
The magnitude of the constant acceleration/deceleration of the car 


is 0.3g. 
Find: 


[answer in seconds] 


h = 346 m 
Need to convert km/hr to m/s 


Velevator = 6.1 m/s 
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Question 1 


VVhat is the time for the elevator to accelerate from rest to its maximum velocity (22 km/hr)? 


1 Data from CN Tower Website https://www.cntower.ca/en-ca/plan-your-visit/attractions/high-speed- 


elevators.html 


b) How long does it take for the elevator to reach the observation deck from the ground (346m)? 
[answer in seconds] 


We know the acceleration and time, we can use 
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Distance traveled at constant velocity 
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hasan, = 333.3m 
Time at constant velocity 
E. T.onstantv 
T onstantv m 
Vetevator 
t =54.54sec 


constant v 


The car accelerates and decelerates for the same time 
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The actual time is 58 seconds (according to the CN Tower Website) 


Question 2 


Question 2 Airplane image- from https://commons.wikimedia.org/viki/File:C. 172, line drawing.svg 


At the bottom of a loop in the vertical plane, an airplane has a horizontal velocity of 520 km/hr and is speeding 
km 


min? 


up at a rate of 12.6 The radius of curvature of the loop is 2.5km. The plane is being tracked by radar at 


O. 
For the instant shown, what is the airplane”s 


(a) radial velocity, v, ,and 6 — velocity, v, ? 
(b) Fand6? 


(c) tangential acceleration, a, ,and the normal acceleration, a, ? 


Solution 


First calculate the distances from the radar to the plane 


Calculate the velocities 
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Note — you must draw the diagram to see the coordinate directions 


Now for the dot terms 
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